This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of
to make the world’s books discoverable online.

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was nevel
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domair
are our gateways to the past, representing a wealth of history, culture and knowledge that’s often difficult to discover.

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book’s long journey fro
publisher to a library and finally to you.

Usage guidelines

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belon
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have take
prevent abuse by commercial parties, including placing technical restrictions on automated querying.

We also ask that you:

+ Make non-commercial use of the fild&e designed Google Book Search for use by individuals, and we request that you use these fil
personal, non-commercial purposes.

+ Refrain from automated queryirigo not send automated queries of any sort to Google’s system: If you are conducting research on m:
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encc
use of public domain materials for these purposes and may be able to help.

+ Maintain attributionThe Google “watermark” you see on each file is essential for informing people about this project and helping ther
additional materials through Google Book Search. Please do not remove it.

+ Keep it legalWhatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume |
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users
countries. Whether a book is still in copyright varies from country to country, and we can’t offer guidance on whether any specific
any specific book is allowed. Please do not assume that a book’s appearance in Google Book Search means it can be used in al
anywhere in the world. Copyright infringement liability can be quite severe.

About Google Book Search

Google’s mission is to organize the world’s information and to make it universally accessible and useful. Google Book Search helps
discover the world’s books while helping authors and publishers reach new audiences. You can search through the full text of this book on
athttp://books.google.com/ |



http://books.google.com/books?id=njkKAAAAIAAJ&ie=ISO-8859-1&output=pdf













THE EVOLUTION OF THE
OIL INDUSTRY






.
e

: VoA
U LivinAn i

-ENOX
SLATINN

N |

ASTOR, 1






. %

{Fal Ty oaa o
Sl Liovnin,

ASTOR, LENOX

1y e







THE EVOLUTION
of the
OIL INDUSTRY

BY
VICTOR ROSS
I

ILLUSTRATED
.;: FROM ¢ i
¥HOTOGRAPHS ~ -

GARDEN CITY NEW YORK
DOUBLEDAY, PAGE & COMPANY
1920

e —— e— ——




A v hmia Loaasdradan 1

Y2532 17

e

}

3
1022‘ l

AND
CNBAL
4

19V

s e e~ =

LENOX

1101,

LLLUAN b

\

i

€ZUDING THAT OF TRANSLATION

PAGE & COMPANY
GES, INCLUDING THE BCANDINAVIAN

3
LX)
IN

COPYRIGHT, 1920, BY

povpEne,
@ATS ;RESELVED,,
QA

.
.

i

Az
INTO ROREIGN LANG

v .

M .
.

« e





















PREFACE xi
their leadership the efforts of humanity to advance
itsef would be in vain. What the extraordinarily
efficient organization of the petroleum industry has
meant in wealth to such leaders is in the aggregate
but a drop in the bucket in comparison with the
benefits conferred on the people as a whole—increas-
ing rewards for the producer in every stage of its
developmént, lowered costs for the consumer, and
stimulus to countless forms of industrial activity.

Thus it can be truthfully maintained that the
spirit of cobperation, honest endeavour and hatred
of waste and slovenly methods by which the present
condition of that industry has been achieved offers
a valuable and well recognized message from Amer-
ica to the world at large, and suggests a solution for
many of the ills that beset civilization to-day.
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WHAT IS PETROLEUM? 29

in its adaptability to the needs of humanity, is also
to be found in the nature of the crude oil deposits.
1t differs in colour, density and other qualities in al-
most every field. In America, with which this book
chiefly deals, three distinct basic types are recog-
nized; the mixed base (paraffine and asphalt in
combination) found in Ohio, Oklahoma and other
States; the paraffine base, which is characteristic of
the paler crudes of Pennsylvania and West Virginia;
and the asphalt base common to the fields of Califor-
nia and Texas. The special qualities of the crude
fix in a large measure, the character of the products
each yields when subjected to refmmg and manu-
facturing processes.





















86 EVOLUTION OF THE OIL INDUSTRY

resulted in the conflagration on the Cumberland
River. Science, however, had been grappling with
the problem of extracting from the crude a safe
burning oil and eliminating the offensive odour.
This latter was a very important consideration, and
for years after petroleum began to assume the pro-
portions of a large industry it encountered prejudice
on this account. By the later ’fifties so much pro-
gress had been made that the possibilities had been
created not merely for a large domestic trade in oil,
but also for the development of an export market.
Drake’s discoveries at Titusville in August, 1859,
may, therefore, be said to have come at the psy-
choloéical moment.




















































A WORLD INDUSTRY 51
And while on the subject of petroleum under the

" British flag, reference may be made to Canada, al-

-~

though the industry there is very closely allied with
that of the United States. In Eastern Canada, oil
has long been produced in limited quantities, but
within recent years the prospects of great new oil
areas in the foothills of the Rocky mountains and
extending almost as far north as the Arctic circle
have led to glowing hopes that may or may not be
realized.

A more distant foreign field, which is gaining im-
portance in the eyes of the world, is that of the Dutch
Indies in the Far East. There has been consider-
able oil production in Borneo, Java, and Sumatra,
in the development of which the services of American
experts have been enlisted and indeed it may be said
that the petroleum industry has done a great deal
to make world-citizens or cosmopolites of many good
Americans.

Japan’s connection with oil is ancient and it has
its own industry at Echigo; but like China, which also
worked deposits of oil in prehistoric days, it is a large
importer of American petroleum products, especially
illuminating oils. - The American travelling in. re-
mote parts of Asia is often reminded of home on












A WORLD INDUSTRY 55

period of a month, depending on the nature of
the formations, and the experience in that state
demonstrated a finer quality of crude at such depths
than could be produced from deposits nearer to the
surface. California too furnishes at certain points an
illustration of the mechanical ingenuity of the mod-
ern oil worker; for there are to be seen oil wells sunk
in the sea at a considerable distance from the shore,
the encroachment of sea-water being overcome by
carrying the casing above high-water mark.

Until a comparatively recent period the California
fields held the record for production, but in 1918
the young State of Oklahoma forged to the front,
with a production of more than 100,000,000 barrels
in one year, and a large undeveloped territory which
there is every reason to believe will prove rich in
petroleum. Tulsa is the centre of the Oklahoma
industry and is an example of a town which has
grown suddenly from a small agricultural settlement
to a thriving centre of metropolitan aspect as a
result of the oil industry.

There are those who believe that Texas will very
shortly attain eminence equal to that of both Cali-
fornia and Oklahoma as a petroleum region. The
gulf fields came into prominence about.the dawn of

‘
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56 EVOLUTION OF THE OIL INDUSTRY

the present century, and have perhaps witnessed '
more booms than other sections of this continent.
Speculative eras in new fields which have been
brought in by “wildcat” drilling, which term should
not be confused with wildcat mining speculation, are
however regarded by sane and conservative oil men
as harmful rather than helpful to the petroleum
industry. They invariably produce false inflation
and subsequent depression; and involve in reproach
one of the greatest economic blessings bestowed
upon humanity.

Thus far we have surveyed petroleum in its many
general aspects and the remainder of this treatise
will be devoted te a description of its production,
subsequent treatment and manifdld application to
the needs of present day commerce and civilization.
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provides many clues and hints which he cannot afford
to disregard. The oil geologist interprets the sur-
face indications and such other informatign relating
to a given area as is available; and is ever on guard
against the over-optimism of the promoter.

































DRILLING THE OIL WELL 5

a year may pass in the process of drilling. In the case
of deep wells a permanent derrick is built, but inearlier
days, for shallower holes a portable drilling machine
was used, and with good fortune oil was often
reached within a short time and the cost kept well
within a margin of $5,000. It will be remembered
that in the original Drake well at Titusville, oil was
struck at sixty nine and a half feet and that it took
seven months to drill the well; a concrete illustration
of the improvement in methods which has transpired
in sixty years. But the days of cheap drilling
have passed into the limbo of half-forgotten things
and there is practically no oil production at the
present time which does not represent a very con-
siderable initial outlay.





























































































102 EVOLUTION OF THE OIL INDUSTRY

gas oil, lubricating oils and paraffine wax from the
grade of crude petroleum produced from the central
and central western states of the United States.
The process is considerably varied, however, in
dealing with crude petroleum of different character-
istics. For example—there is produced in Mexico
and imported into this country for refining in the
plants located on the Atlantic Coast a very large
amount of petroleum oil which is little more than
thin asphalt. Oil of this character is not generally
used for the production of lubricating oils or wax, but
is instead merely refined for the production of gaso-
line, kerosene, and fuel oil, or for gasoline and fuel |
oil only. It will be understood that the term “fuel
oil” merely indicates any heavy petroleum oil free
from dirt and water, and fluid enough to be readily
pumped through a pipe, and containing no con-

stituents which would make it apt to give explosive
mixtures with air. Fuel oil of this description is
largely replacing coal as a fuel for steamships.

The State of California produces a con$iderable
quantity of this “asphalt base” crude petroleum,
which, like the crude petroleum from Mexico, is
subjected to refining processes very much simpler
and yielding mainly gasoline, kerosene and fuel oil.
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i It is usually also from crude petroleum of this
character that the artificial asphalts which supple-
- ment the supply of natural asphalt for paving ma-
i terial are produced. These artificial asphalts in
- general represent the heavier constituents of crude
petroleums, such as those of Mexico and California.
The term artificial asphalt is perhaps a misnomer,
for, although the properties of the asphalt are some-
what modified by the refining operation, the asphalt
exists as such in the crude petroleum oil and the
main purpose of the refining operation is merely
to separate it from the fluid constituents of the oil
in which it is dissolved.
There is also a large amount of oil produced in the
United States, mainly in Pennsylvania, which is of
a character especially suited to the production of
high grade lubricants by a simple refining method.
‘With oil of this character the lubricating constituents
do not require distillation to separate them from
impurities. The crude petroleum may be directly
reduced by distillation, taking off the three
major fractions, that is, gasoline, kerosene and
gas oil, and leaving behind in the still a very good
grade of lubricating oil which, however, contains
paraffine wax. To separate this wax from the lu-
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bricating oil, in which it is dissolved, an ingenious
‘process called cold settling is resorted to. According
to this process, the mixture of lubricating oil and
wax is diluted with gasoline, enough gasoline being
employed to make a very thin liquid, and the mixture
is then chilled to a low temperature. From the chilled
mixture the paraffine separates out in the form of
a thick grease which settles to the bottom of the
chilling tank. This grease is subsequently refined
to produce the various grades of petroleum jelly.
The lubricating oil diluted with naphtha and sepa-
rated from the paraffine or grease as described is
subjected to redistillation for the separation of the
naphtha and forms a base for the production of a
wide variety of high grade lubricants.

Returning to the analogy by which we compared
crude petroleum oil to crude gravel mined from the
hillsides, it will be noted as in the case of the gravel,
the various crude petroleums differ in character
considerably, according to their origin, and that the
refining process must be modified to suit the char-
acter of the oil.

The analogy may be pursued one step further to
explain one of the most interesting developments
of the modern petroleum industry, i. e., the manufac-
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ture of gasoline not naturally contained in crude
petroleum. This process of manufacturing gasoline
is called ““ cracking.”’

Let us assume that we desire to obtain from
crude gravel, mined from the ground, a maximum
amount of fine gravel. We would first use all
of the fine gravel which was naturally contained
in the crude gravel and then we might pass the re-
mainder of the gravel, which is too large for our use,
through crushing rollers which would crush or crack
it, thus producing an additional quantity of fine
gravel. An analogous process has now been success-
fully developed for the treatment of petroleum oils.
According to this process, a heavier constituent of
the crude petroleum oil, for example, kerosene or
gas oil, may be subjected to distillation at high tem-
peratures, and under high pressure in special stills
designed for this process, thus securing increased
quantities of gasoline. In this operation a certain
proportion of the heavier oil treated is caused to
break down into gasoline. The U. S. Bureau of
Mines estimates that in 1919 some 159, of the
country’s total gasoline production was obtained

by this process.



CHAPTER X
PETROLEUM AND OTHER INDUSTRIES

ETROLEUM products not only enter as an
P essential into great industries; but their man-
ufacture and distribution have given birth to

many allied industries directly connected with the
oil business. The plant of a modern refinery, for
instance, by no means begins and ends with equip-
ment for the distillation and treatment of oil. We
have seen that the petroleum industry has given
birth to an underground transportation system en-
tirely unique, which accomplishes something im-
possible to railroads, under any conceivable organi-
zation. The architectural breadth and completeness
of detail which characterize the petroleum industry
as now organized, also extend to many mechanical
trades. The modern refinery is a self-contained in-
stitution. It goes outside its own organization for
little. Besides its still hands and other types of oil
workers it has its corps of carpenters, pattern makers,

machinists, acetylene welders, boilermakers, sheet
106
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iron workers, riveters, blacksmiths and the like. A

modern refinery of the large type is a complex in- .
dustrial unit, astonishing in its diversity of duties and

pursuits. Among them this army of workers con-

struct almost everything that is necessary to carry

out the work of storage and distribution. Steel,
delivered from the rolling mills in immense plates,
emerges in the form of tank wagons, stills, con-
densers, tanks and all the varied equipment of the
refining industry. Highly technical and intricate
mechanical operations are carried out in connection
with the manufacture of these accessories. The
lay visitor to such an institution will find himself
amazed by the sight of roller shears that cut out half
an inch of iron neatly and easily. Punching a four
inch washer out of solid half~inch steel is a relatively
light operation with the power available. By means
of the multiple punch a row of holes is cut in a sheet
of steel within fewer seconds than it would have
taken the village blacksmith of the olden time hours
to execute. The hydraulic press pats the steel
plates into the required shape with a stroke of several
tons. Cutting steel with an acetylene flame is a
familiar sight, and the man who operates this torch
could cut a hole in the side of a battleship in short
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lars and shirts; and the textile trades use enormous
quantities of it for finishing soft goods; it medicates
our bodies and gives to preserved fruits their pecu-
liarly toothsome appearance; it blends with animal
and vegetable oils in a range of combinations almost
mfinite; its residue can be burned as coke, or used in
the manufacture of electric arc-lights, or employed in
road making as a rival to asphalt; it lubricates our
machinery and drives our motor cars, our ships, our
aeroplanes, our locomotives, our ploughs and trac-
tors. By means of it every form of transportation
on land, in the air, on the seas and below the sea, has
been immeasurably extended and in many instances
revolutionized. There must be at least a hundred
trades that now use oil for heat and power purposes
where ten or fifteen years ago they used nothing but,
coal. The demands for it are indeed illimitable./
Mr. Brooks is speaking exclusively of the part that
petroleum plays in the industrial and social life of
Great Britain. In the United States its applications
are wider still. Were it necessary, it would be
possible to dilate on the relation of petroleum to
agriculture in this country, where the farmer who
operates a large acreage in the middle west or in
Texas and California, by means of tractors finds












114 EVOLUTION OF THE OIL INDUSTRY

increasing. It is taking its place as a substitute for
coal, not only in the United States but to a marked
extent in other countries. For some of them it may.
be said to have proved a solution for railroad prob-
lems that were at one time almost insuperable.
Russia, for instance, for the last thirty years, and’
up to the time when internal conditions disrupted her
industrial organizatioﬁ, utilized her own petroleum
for fuel. The railroads of Mexico, Argentina, Brazil
and other Latin American countries as well as in
Roumania are now served by oil burning locomotives
where a decade or so ago coal or wood was em-
ployed. In this countrythe Southern Pacific Railroad
and other well known transportation corporations
have demonstrated that the locomotive run by liquid
fuel is an economic success; in 1919 the amount of
fuel oil used for this purpose in the United States
was approximately 50,000,000 barrels. Railroad ex-
perts have discovered that the steaming capacity of
a locomotive running on fuel oil is so materially
increased that it is possible to haul with it a greater
tonnage at a much increased speed than would be
possible with a coal fired engine.

Oil as a domestic fuel is gradually making its way
because of the advantages it gives in the matter of













CHAPTER XI

PETROLEUM ON THE SEVEN SEAS

intimate connection between petroleum
and maritime commerce became assured fromc

the day it was recognized that the Unite
States had resources destined to make her the chie=
reservoir of the world’s supply. An interesting dis—
course could be written on the manner in which the
people of many nations have for centuries dependedl
on ships and seamen for light. The function of the=
old whaling ships in the world’s economy is now per-
formed by the modern oil-tankers—although carry-
ing the means of light to other lands is but a minor
part of the service of these latter day vessels. The
relation of petroleum to the sea may be approached
from several angles. The necessity of conveying
vast quantities of oil across the oceans of the world
has, for instance, produced a form of maritime archi-
tecture almost as unique in its kind as is the pipe-line=
in land transportation. Then again, oil has withirs

recent years tended to revolutionize the fuelling cms
116
























124 EVOLUTION OF THE OIL INDUSTRY
and naval activity. This arises from the rapidly inf
creasing use of oil as a marine fuel. In that respeck
it holds very high potentialities for America’s sesd
borne trade. The oil tankers we have been des
ing are oil burning, and the same system is being™
applied to many other types of vessels which con<
stitute the arteries of the world’s trade. Until?]
quite recently the supremacy of Great Britain in,
maritime commerce was in a considerable measure
due to her plentiful supplies of bunker coal obtain- -
able at low cost in ports like Swansea, Wales. But "
the definite advantages of oil as a fuel for the naviga- !
tion of steamships are changing the whole maritime !
equilibrium. As an English writer has said, the '
position that oil has captured for itself in this respect
has been fairly won on its merits. Oil fuel has one
and a half times the heating power of steam coal,
so that weight for weight carried, the radius of action -
is extended fifty per cent. A vessel equipped with a
modern internal combustion engine consuming fuel
oil may make a voyage of fifty seven days without re-
plenishment, whereas the same vessel operated by
the old type of coal-fuelled steam engine would be
obliged to re-fill its bunkers at the end of fifteen days.
In 1912 an Oil Congress was held in London,

























. was determined that Roumania should be forced into

{ against Lemberg in Galicia aimed at cutting off
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Germany was definitely established and p
was brought to bear against countries suspected
enabling Germany to obtain various classes of sup-
plies by indirect purchase, petroleum products were
regarded as the most important items in the extended
list of contraband of war.

On land, oil constantly influenced the thoughts of
generals. The great and lengthy Russian offensive

Germany and Austria from recourse to the oil fields |
of that region. The long drawn out diplomatic[
embroglio with regard to Roumania all centred t
around the oil fields of that country. Germany |

the war, either as an ally or an enemy; for in either
case it would give her a pretext to seize the oil fields.
In the end a British military mission destroyed !
the wells to prevent their utilization by the German

invaders. In the operations of Turkey against
Russia the oil wells of Baku were the objective. The
early British operations in Mesopotamia were
chiefly intended as a precautionary measure for the
protection of oil fields of which the Persian Gulf is

* the outlet. Citations such as these from the history

of the war on all fronts could be multiplied to shovr :












136 EVOLUTION OF THE OIL INDUSTRY

in their, at times, lonely dug-outs, used oil for cooking
as well as light, and all traffic was guided from dis-
aster along the roads by the use of oil, which also
offered the only source of artificial light in the Red
Cross vehicles. What an immense organization
it was which depended for its ceaseless activities
upon the products of petroleum.”

The British established a petroleum depot at
Calais of an immensity previously unprecedented,
where all products required for the organization of
transport were stored; and it must be noted that
lubricants of all kinds were as essential as gasoline
itself, to keep moving the wheels of the innumerable
motors that were employed by the various arms of
the service.

If petroleum was the life blood of activity in the
battle areas, it was not less so of the munition fact-
ories where the means of offense were fabricated.
Had a real petroleum famine arisen during the days
when factories in Britain and France were straining
every effort to keep their armies supplied with the
means of combat it would have been an incalcul-
able catastrophe. Though the Allies, once they
really awakened to the dangers of the situation, had
pursued the policy of piling up reserves of petroleum
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e good of humanity, both in peace and war. If
is little book brings to any reader a fuller knowledge
the romance and all-penetrating importance of
s great birth-right of the American people it will
ve served its purpose.
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conceivable that without any material increase in its
investment its yield of oil might be so augmented by
1921 as to make its business show a very handsome
profit. What this case does prove is that something
more than good leases, experienced men and ample
capital is needed to insure large returns from money
put into oil promotions.

People who clamour against the prices exacted by
producers of crude oil overlook the fact that wells
have an unfailing habit of playing out. This means
that a producing company must never cease drilling
and exploring. To do so would mean an early de-
cline in its production and eventual failure even of
its best wells. The monetary return from a big
producer must not only offset the cost of that well
but repay the owner the cost of drilling a large num-
ber of dry holes, abandoned after large expenditures.

Production in the United States is only kept up
by the work of the “wild-catter” in locating new
pools and by more intensive drilling of the old fields.
Both involve heavy costs. There were drilled in this
country last year no fewer than twenty-nine thou-
sand new wells, but the net increase in production
over 1918 was but twenty-two million barrels of
crude. The declining yield of wells necessite! -
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in the United States last year 3,426,000,000 gallons
of gasoline, 1,397,000,000 gallons of kerosene,
6,290,000,000 gallons of gas and fuel oil, and
568,000,000 gallons of lubricating oil.

These figures show not only the immensity of the
oil industry but also make clear the vast extent and
variety of the auxiliary investment it calls for.
Clearly it is no speculator’s game, but one in which
the most expert knowledge and economic discretion
are entailed if it is to yield profits at all.
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refused it on the ground that for the future welfare
of the United States, his properties should remam
under an American control. Undeniably the lot
of the American capitalist in the Mexican il fidds
has been rendered so difficult that any man might be
tempted to sell to the first bidder. While a recent
Mexican administration proposed to “nationalise™
petroleum there have been many attacks in other
forms upon the rights of American oil companies,
but so far these companies have escaped absolute
confiscation of their properties. Here is cbviously
a field in which American interests must have the
same sort of diplomatic assistance which Great
Britain extends to its nationals if the future is to
be secure.

The next closest field to which Americans must
naturally look is the Caribbean Region—the Central
American and West Indian Republics, Colombia and
Venezuela. Their importance lies almost wholly
in their future possibilities, but they undoubtedly
have oil potentialities of considerable value. There-
fore, the control of concessions is of very grave
importance in view of the need for acquiring extra
territorial oil reserves. Fortunately, Americans are
here first in the field, though enterprise has not gone
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company seeking foreign reserves at present labours,
without creating serious disputes or international
entanglements. In the words of Thomas A. O’Don-
nell, President of the American Petroleum Institute,
with which most of the leading petroleum producing
and manufacturing companies of the country are
associated:

The American oil industry asks only the support of the
nation In giving it an equal status, putting it upon an
equal footing with the nationals of other countries in the

development of the world’s petroleum resources—and it
asks this in the interest of the nation.

With the Government at their back to secure for
them fair. play, American oil interests could face the
future with confidence, if not with certainty; lacking
such cobperation, the future is fraught with hazard
to an industry that stands as a8 monument to Amer-
ican organizing genius.

THE END

THE COUNTRY LINFE PRESS. GARDEW ~
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